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/ Circuit Construction \

Template circuit:

. I
input node | output node

N, evolved
circuit

Set of selectable components:

=]
7] e

parts bins

/
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Circuit Construction

Effect of placing a resistor with move-to-new instruction:

circuit
under
construction

active
node

active
node

circuit
under
construction

-

result of nove-t o- new instruction

Effect of placing a resistor cast-to-ground instruction:

circuit
under
construction

active
node

circuit
under
construction

active
node

R
—

o

result of cast-to-ground instruction

/
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/ Incorporating Transistors \

Transistors are of great importance in analog (current gain)
and digital (switch) integrated circuits

Bipolar junction transistor symbols: npn and pnp

collector collector
base ﬁ base ﬁ
emitter emitter

(@) (b)

But because they have three terminals, they would
introduce branching into the cc-bot techniqgue and would
necessitate more ‘“repair’ operations (which might not be a

Qrawback) /

slide 8
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third terminal

Incorporating Transistors

Our present treatment of transistors:

incoming —>

we hardware the third terminal to one of the
following pre-existing circuit nodes: ground, power
supply (positive or negative), input, output, the
previously placed node, or even to itself

Put another way: devices with three terminals are treated
as two terminal devices by having a fixed connection at the

—> outgoing incoming —>

N

—> outgoing

@)

fixed

(b)

~

/
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bytecodes

Circuit Evaluation

netlist

| decod>

Master/slave parallel GA
compute intensive

simulation
input

SPICE
|:> circuit
simulation

used since circuit simulations are

host workstation

GA
controller

ftness// Ppy
score

workstation 1

workstation 2

fitness
calculation

workstation n

/
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Low-pass Filter Design Problems

ol
a circuit with de- 45 £
sirable input/output
Specs:

o l
fp fc fs

GA parameters: max ckt size = 100 components,
mut = 0.2

o

frequency

pop size = 12K-18K, max gens = 500, xover = 0.8

/
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Volts

Frequency response:

~

More Difficult Lowpass Filter
1 ; ; ; —
3 3 Target —
/ Qutput ~~
06 [ T :
04 b - i
02 / e
0 | ‘ | ‘ | \\“ ‘ i | i i i
1 10 100 1000 10000 100000
Frequency

/
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75 dB Amplifier

Circuit schematic of evolved 75 dB amplifier

RFB
1 1e8 . 255
R1
6.379114e+04
RSRC
100 < Q2 R2 RLOAD
o1 i 1e-06 100
2
VSRC@ %
8 Q9 +15v
0 -0

/
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75 dB Amplifier

DC transfer characteristic of 75 dB amplifier

I

I

I

3.65V |

° |
(o)) I
8 |
B I
> |
= |
o I
E ;
O 360V |
I

I

|

355V oo o 4

10uVv 5uV ov 5uV 10uV

Input Voltage
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85 dB Amplifier

Circuit schematic of evolved 85 dB amplifier

RFB 1e6
1 +15v f
4
RSRC 4 618467e+04 9 396477e+04 Q5
10
cZ 5 90
C1 7
R 6 xQ
1.628423e-04 R3
v/
] Ql 2 Q2 1e-06

s

RLOAD
10

/
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385 dB Amplifier

DC transfer characteristic of 85 dB amplifier

5.6V

Output Voltage

5.4v

Input Voltage
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